Effects of interface adsorption of Rhodococcus ruber TH3 cells on the biocatalytic hydration of acrylonitrile to acrylamide.
In this work, the drastic change in the reaction rate throughout the acrylonitrile bio-hydration reaction, which was catalyzed by Rhodococcus ruber TH3 free cells in a two-liquid-phase system, was studied by changing the initial mass fraction of acrylonitrile and acrylamide. We found that the reaction rate was sensitively affected by the contact area between the acrylonitrile droplets and cells. With the acrylonitrile mass fraction of 3 wt%, the cell solution of 800 U/mL could make the superficial area of acrylonitrile droplets saturated. The sustained increase of the acrylamide concentration in the reaction process could reduce the reaction rate, and 25 wt% was the obvious inflection point. The interface adsorption of cells was visually observed with the method of fluorescence microscopy, and the uptake mechanism of substrate by direct contact was illustrated to play a main role by comparing the reaction rate of the heterogeneous system and that of the homogeneous system.